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ward direction.
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VEHICLE FRONT STRUCTURE
BACKGROUND OF THE‘INVENTION

1. Field of the Invention

[0001] The invention relates to a vehicle front structure.

2. Description of Related Art

[0002] Japanese Patent ‘Application Publication iNo. 2011-162103 (P
2011-162103 A) describes a structure in which a reinforcement isbprovided on a vehicle
front-rearward direction rear portion side on a vehicle upper side of an apron upper
member. Also, when the vehicle is viewed from a side, the apron upper member has a
shape in which a sectional area gradually increases from the vehicle front portion side
toward the {rehicle rear portion side.

[0003] With the technology described in JP 2011-162103 A, a load is effectively
received when the vehicle is involved in a frontal collision, by adding a reinforcement to
the rear portion side on thé vehicle upper side of the apron upper member. However, with
only the reinforcement of the apron upper member, the load transmitted to a front pillar on
the vehicle rear side of the apron upper member will increase, so there is room for

improvement with respect to reducing a moment that is generated in the front pillar.

SUMMARY OF THE INVENTION
[0004] The invention provides a vehicle front structure capable of suppressing a
moment that is generated in a front pillar when a vehicle is involved in a frontal collision.
[0005] A first aspect of the invention relates to a vehicle front structure that
includes an apron upper member that is provided on a vehicle front side of a vehicle
vertical direction intermediate portion of a front pillar, and extends in a vehicle
front-rearward direction; and a high strength portion that is provided on a rear portion side

of the apron upper member in the vehicle front-rearward direction, and that provides a
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strength difference by increasing a strength of the rear bortion side such that the strength of
the rear portion side is greater than a strength of a front portion side of the apron upper
member in the vehicle front-rearward direction.

[0006] The high strength portion that provides the strength difference by
increasing the strength of the rear portion side such that the strength of the rear portion side
is greater than the strength of the front portion side in the vehicle front-rearward direction,
is provided on the rear portion side of the apron upper‘ member in the vehicle
front-rearward direction. As a result, when a load from the vehicle front side is applied to
the apron upper member when the vehicle is involved in a frontal collision, the portion of
the front portion side that is weaker than the high strength portion of the rear portion side
of the apron upper member, will deform (bend) downward in the vehicle vertical direction,
so force that pushes the portion of the high strength portion of the apron upper member
upward in the vehicle vertical direction is generated. Therefore, some of the moment
generated in the front pillar is able to be suppressed by the front side of the front pillar
being pushed upward in the vehicle vertical direction. )

[0007])  In the vehicle front structure de.scribed above, the high strength portion
may be configured to include a step portion that is bent toward a vehicle lower side such
that a sectional area of the rear portion side is larger than a sectional area of the front
portion side, and may be on a lower portibn- side of the apron upper member in a vehicle
vertical direction.

[0008] The high strength portion includes the step portion that is bent toward the
vehicle lower side such that the sectional area of the rear portidn side is larger than the
sectional area of the front portion side of the apron upper member. As a result, when a
load from the vehicle front side is applied to the apron upper member when the vehicle is |
~ involved in a frontal collision, compression stress concentrates at a lower boundary portion
between the step portion and the frpnt portion side of the apron upper member, the lower
boundary portion has thé strength difference between the step portion‘ and the front portion
side of the apron upper member, so the portion of the front portion side will more easily

deform (more easily bend) downward in the vehicle vertical direction than the step portion
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of the apron upper member will. Therefore, some of the moment generated in the front
pillar is able to be more effectively suppressed by the generation of force that pushes the
portion of the high strength portion of the apron upper member upward in the vehicle
vertical direction.

[0009] In the vehicle front structure described above, the high strength portion
may be configured such that a plate thickness of the rear portion side of the apron upper
member is thicker than a plate thickness of the front portion side of the apron upper
member.

[0010] - The high strength is conﬁgured such that the plate thickness of the rear
portion side of the apron upper member is thicker than the plate thickness of the front
portion side of the apron upper member. As a result, when a load from the vehicle front
side is applied to the apron upper membér when the vehicle is involved in a frontal
collision, the thin portion of the front portion side that is weaker than the thick portion on
the rear portion side of the apron upper member, will more easily deform (more easily
bend) downward in the vehicle vertical direction. Therefore, some of the moment
generated in the front pillar is able to be more effectively suppressed by the generation of
force that pushes the p(;rtion of the high strength portion of the apron upper member
upward in the vehicle vertical direction.

[0011] In the vehicle front structure described above, the high strength portion
may be shaped such that a sebtional area becomes wider toward a vehicle rear side.

[0012] The high strength portion of the apron upper member is shaped such that
the sectional area becomes wider toward the vehicle rear side, so the strength of the high
strength portion increases farther toward the vehicle rear side. Therefore, the portion of
the front portion side is more reliably able to be made to deform downward in the vehicle
vertical direction with respect to the high strength portion of the rear portion side of the
apron upper member.

[0013] According to the vehicle front structure of this aspect of the invention, a
- moment generated in the front pillar is able to be suppressed whén a vehicle is ihvolved in

a frontal collision.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:

FIG. 1 is a perspective view of a vehicle front structure according to a first example
embodiment of the invention, shown from a vehicle front side;

FIG. 2 is a side view of an area near an apron upper member used in the vehicle front
strucfure of the first example émbodiment, shown from a vehicle inside;

FIG. 3A is a sectional view of the vehicle front structure taken along line 3A — 3A in
FIG. 2;

FIG. 3B is a sectional view of the vehicle front structure taken along line 3B - 3B in
FIG. 2;

FIG. 4 is a side view ilIustrating d deformed state of the vehicle front structure
according to the first example embodiment when a frontal collision occuré; |

FIG. 5 is a side view of an area near an apron up\per member ﬁsed in a vehicle front
structure according to a second example embodiment of the invention, shown from the
vehicle inside; |

FIG. 6A is a side view of an areé near an apron upper member used in a vehicle front
structure according to a third example embodiment of the invention, shown from the
vehicle inside;

FIG. 6B is a sectional view taken along line 6B — 6B in FIG. 6A;

FIG. 7 is a side view illustrating a deformed state of the vehicle front structure |
according to the third example embodiment when a frontal collision occurs; and

FIG. 8 is a side view illustrating a deformed state of a vehicle front structure

according to a comparative example when a frontal collision occurs.

DETAILED DESCRIPTION OF EMBODIMENTS

[0015] Hereinafter, a first example embodiment of the vehicle front structure
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according to the invention will be described with reference to FIGS. 1 to 4. In the
drawings, arrow FR indicates a forward direction with respect to the vehicle, arroW UP
indicates an upward direction with respect to the vehicle, and arrow OUT indicates an
outside in a vehicle widfh direction.

[0016] FIG. 1 is a perspective view of an area near an apron upper member of a
front portion of a vehicle to which a vehicle front structure 30 of this example embodiment
is applied. FIG. 2 is a side view of the area near the apron upper member of the front
portioﬁ of the vehicle to which the vehicle front structure 30 is applied, as viewed from the
vehicle inside. In FIGS. 1 and 2, only one end side in the vehicle width direction (i.e., the
left side in the vehicle width direction when the vehicle is viewed from the front) is shown.
The other ‘end side in the vehicle width direction (i.e.', the right side in the vehicle width
direction when the vehicle is viewed from the front) is bilaterally syfnmetrical with the one
end side, and thus is not shown. |

[0017] As shown in FIGS. 1 and 2, a front pillar 14 that extends in substantially
the vehicle vertical direction is provided on a front portion 12 of a vehicle 10 to whfch the
vehicle front structure 30.is applied. The front pillar 14 has an intermediate portion 14B
in the vehicle vertical direction that extends downward at an oblique angle toward the front
of the vehicle from a vehicle upper portion 14A (see FIG. 4). An apron upper member 16
that extends in substantially the vehicle front-rearward direction is provided on the vehicle
front side of the intermediate portion 14B of the front pillar 14. In this example
embodiment, a rear end portion of the apron upper member 16 is connected to the
intermediate portion 14B of the front pillar 14, but the rear end of the apron upper member
.16 may also be connected to the intermediate portion 14B of the front pillar 14 via another
member. Although not shown, the front pillar 14 and the apron upper member 16 are.
provided in a pair on both the left and right sides of the vehicle 10.

[0018]  An apron front panel 1A8 that extends in substantially the vehicle width
direction and substantially the vehicle front-rearward direction is provided via a vertical
wall portion 17, dn the vehicle lower side and the vehicle width direction inside of the

apron upper member 16.  An engine' room 20 is provided between the left and right pairs
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of apron upper members 16, in the front portion 12 of the vehicle 10. A dash panel 22
that extends in substantially the vehicle width direction anvdb substantially the vehicle
vertical direction is provided to the vehicle rear side of the engirie room 20. An upper
frame 26 that extends in substantially the vehicle width direction is arranged, via an upper
extending portion 24 that extends inward at an oblique angle toward the front of the
vehicle, on the vehicle front side of the apron upper ‘member 16. Although not shown, a
cowl portion that extends in substantially the vehicle width direction is provided on the
Veﬁicle upper side of the dash panel 22.  Also, although not shown, a front side member
that extends in substantially the vehicle front-rearward direction is provided on the vehicle
width direction inside of the apron front panel 18. _ |

[0019] As shown in FIG. 4, a roof side rail 40 that is connected to the vehicle
upper portion 14A of the front pillar 14 and extends in substantially the vehicle
front-rearward direction is provided on a side portion of the vehicle 10. The front pillar
14 is arranged along a vehicle front edge of a front door open portidn 42 provided in the
side pbrtion of the vehicle 10. Also, a center pillar 44 that extends in substantially the
vehicle vertical direction is connected to a center portion of the roof side rail 40 in the
vehicle front-rearward direction.

[0020]‘ FIG. 3A is a sectional view of the vehicle front structure 30 taken along
line 3A — 3A'in FIG 2, and FIG. 3B is a sectional View of the vehicle front structure 30 7
taken along line 3B — 3B in FIG. 2. As shown in FIGS. 3A and 3B, the apron upper
member 16 includes an apron upper member outer 32 arranged on the vehicle width
direction outside, and an apron upper fnember inner 34 arranged to the vehicle width
direction inside of the apron upper member outer 32. In a sectional view taken along the
vehicle width direction, the upper portion éide of the apron upper member inner 34 in the.
vehicle vertical direction is formed in a general U-shape that opens to the vehicle width
direction outside. More specifically, the apron upper member inner 34 includes an upper
wall portion 34A arranged in substantially the vehicle width direction and substantially the
vehicle front-rearward direction, a vertical wall portion 34B thaf extends to substantially

the vertical lower side from a vehicle width direction inside end portion of the upper wall



WO 2015/004516 PCT/IB2014/001266

portion 34A, and a lower side wall portion 34C that is curved toward substantially the
vehicle width direction outside from a lower end portion of the vertical wall portion 34B
and extends at an oblique angle toward the lower side with respect to the vehicle. The
vertical wall portion 17 extends from the vehicle width direction outside end portion
toward substantially the vehicle lower side, on this lower side wall portjo_n 34C (see FIGS.
1 and 2).

[0021] Also, the apron upper member outer 32 is formed in a general L-shape,
and includes an upper wall portion 32A that is arranged in substéntially the vehicle width
direction and substantially the vehicle front-rearward direction, and a vertical wall portion
32B that extends toward substantially the vehicle lower side from a vehicle width direction
" inside end portion of the upper wall portion 32A. A vehicle width direction outside end
portion of the upper wall portion 34A of the apron upper member inner 34 is joined by
welding or the like to an upper surface of the upper wall portion 32A of the apron upper
member outer 32,A and an upper end portion of the vertical wall portion 17 is joined by
welding or the like to a lower end portion 32C of the vertical wall portion 32B. As a
result, the apron upper member 16 is a closed sectional structure by the upper portion side
of the apron upper member inner 34 and the apron upper member outer 32 (see FIGS. 1
and 2). |

[0022]  The apron front panel 18 includes a flange portion 18A that is bent toward
the vehicle upper side from the vehicle width direction outside end portion. This flange
| portion 18A is joined by welding or the like to a lower end portion of the vertical wall

portion 17 of the apron upper member inner 34. The apron front panel 18 also includes a
)—Vertical wall portion 18B that is bent toward the vehicle lower side from the vehicle width
direction inside end portion. |
[0023]  Asshown in FIGS. 1 to 3A and 3B, a high strength portion 38 is provided
on a rear portioﬁ side of the apron upper member 16 in the vehicle front-rearward direction. |
This high strength portion 38 provides a strength diﬁcrehce by increasing the strength of
the rear portion side so that it is greater than the strength of the frorét portion side 36 in the

vehicle front-rearward direction. More specifically, as shown in FIGS. 1 and 2, the high
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strength portion 38 includes a step portion 38A that is bent toward the vehicle lower side
from a rear end lower portion of the front portion side 36 of the apron upper member 16 in
a vehicle side view. |

[0024] That is, the upper wall porﬁon 34A 1s formed continuous in the vehicle
front-rearward direction w_ith the front portion side 36 of the apron upper member 16 and
the high strength portion 38 that is to the rear of the front portion side 36 of the apron
upper member 16.  Also, in a vehicle side view, the vertical wall portion 34B of the high
strength portion 38 is formed such that the area becomes wider by the step pbortion 38A,
with respect to the vertical wall portion 34B of the front porﬁon side 36 of the apron upper
member 16 (see FIGS. 1 and 2). Further, in a vehicle side view, the lower side wall
portion 34C of the high strength portion 38 of the apron upper member 16 curves toward
the vehicle lower side by the step portion 38A with respect to the lower side wall portion
34C of the front portion side 36 (see FIGS. 1 and 2). By this step portion 38A, the high
strength portion 38 has a shape that is broader toward the vehicle lower side than the front
portion side 36 of the apron upper member 16.

[0025] As a result, the sectional area in the vehicle width direction of the high
| strength portion 38 that forms the closed section of the apron ﬁpper member 16 is larger
than the sectional area in the vehicle width direction of the front portion side 36, as éhown
in FIGS. 3A and 3B. Further, in a vehicle sidevv‘iew, the high strength portion 38 of the
apron upper member 16 has a shape in which the sectional area widens from the vehicle
front side toward the vehicle rear side (see FIG. 2). By having the high strength porﬁon
38 of the apron upper member 16 be shaped such thatv the sectional area of the high
strength portion 38 is larger than the sectional area of the front portion side 36, the front
portion side 36 (i.e., the section of the front portion side 36) will deform (i.e., bend ih an
upward'protruding shape) toward the vehicle lower side with respect to the high strength
portion 38 of the apron upper member 16, when a load from the vehicle front side is
applied to the apron upper member 16 when thé' vehicle 10 is involved. in a frontal
colliéion.

[0026] The apron upper member 16 is arranged in a relatively high pdsition in the
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vertical direction of the front portion 12 of the vehicle 10. The front end portion of the
apron upper member 16 is arranged inclined farther toward the vehicle lower side than the
rear end portion of the apron upper member 16 is (see FIG. 2).

[0027]  Here, a vehicle front structure 104 of a comparative example will be
described with reference to FIG. 8, before describing fche operation and effects of the
vehiclé front structure 30 of this example embodiment.

[0028]  An apron upper member 106 that extends in the vehicle front-rearward
direction on a vehicle front side of an intermediate portion 14B of a front pillar 14 in the
vehicle vertical direction, is provided on a front portion 102 of a vehicle 100 to which the
vehicle front structure 104 is applied. Althougn not shown, the apron upper member 106
is a closéd sectional structure, and the sectional area in substantially thé vehicle
front-rearward direction (i.e., the sectional area in the vehicle width direction) is formed
approximately the same size at a front portion side 106A and a rear portion side 106B in
the vehicle front-rearward diréction. That is, with this vehicle front structure 104, the
strength of the front portion side 106A and the rear portion side 106B of the apron upper
“member 106 is set approximately the same, and a high strength portion that is stronger than
the front portion side 106A is not provided on the rear portion side 106B of the apron
uppér member 10‘65

[0029] With this kind of vehicle front structure 104, when the front portion 102 of
the vehicle 100 collides with a colliding object 50, deformation may occur in the front
pillar 14 by ’input from a tire 108 and the apron upper member 106, as shown in FIG. 8.
That is, when the vehicle 100 is involved in a frontal collision, the front pillar 14 is pnshed
in the direction of arrnw 110A by the tire 108, and as well as pushed in the direction of
arrow 110B by the apron upper member 106. That is, the front pillar 14 receives the load
and is decelerated, while the roof side rail 40 conﬁnues to move toward the front of the

- vehicle (i.e., in the direction of arrow 112) by inertia force. Therefore, the space between
the intermediate portion 14B of the front pillar 14 and a connecting portion 40A of the roof
side rail 40 that is connected to the center pillar 44 degenerates, so a downward

compression moment indicated by arrow 114 acts on the front pillar 14. As a result,
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deformation rﬁay occur in the front pillar 14.

[0030]  Next, the operation and effects of the vehicle front structure 30 of this
example embodiment will be described.

[0031] In the vehicle front structure 30, the high strength portion 38 is provided
on the rear portion side of the apron upper member 16 in the vehicle front-rearward
direction, as shown in FIGS. 1 and 2 and the like. This high strength portion 38 provides
a strength difference by increasing the strength of the rear portion side so that it is greater‘
than the strength_‘ of the front portion side 36. The high strength portion 38 includes the
step portion 38A that is bent toward the vehicle lower side such that the sectional area of
the rear portion side of the apron upper member 16 becomes larger than the sectional area
of the front portion side 36 of the aprdn upper member 16. The high strength portion 38
has a shape that becomes broader toward the vehicle lower side of the apron upper member
16. As a result, when the front portion 12 of the vehicle 10 collides with the colliding
object 50 and a load from the vehicle front side is applied to the apron upper menﬁber 16,.
compression stress concentrates at a lower boundary portion of the stép portion 38A and
the front portion side 36 of the apron upper member 16, and a portion of the front portion
side 36 will deform downward in the vehicle vertical direction with respect to the high
strength portion 38, as shown in FIG. 4. That is, a rear end of the front portion side 36 of
the apron upper fnémber 16 will bend in an upward protruding shape with respect to the
high strength portion 38. |

[0032] At this time, an upward load is transmitted to the front pbrtion side 36 of
the apron upper member 16, as indicated by arrow 52, by the portion of the front portion
side 36 of the apron upper member 16 protruding downward. Although not shown, when
the vehicle 10 is involved in a frontal collision, an upward load that acts on the front
portion side 36 of the apron upper member 16 becomes larger by a lower portion side of
the colliding object 50 or the like penetrating toward the vehicle lower side of the front
portion side 36 of the apron upper member 16. 4 ‘

[0033] As a result, a moment that compresses the upper surface of the high

strength portion 38 indicated by arrow 54, or a load that pushes the high strength portion
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38 upward in the vehicle vertical direction as indicated by arrow 56, is generated in the
high_ strength portion 38 of the apron upper member 16. Some of the moment generated
in the front pillar 14 (i.e., the downward compressing moment indicated by arrow 114) is
offset and reduced by the moment that compresses fhe upper surface of the high strength
portion 38, indicated by arrow 54, or a load that pushes the high strength portion 38
upward in the vehicle vertical direction as indicated by arrow 56, béing transmitted to the
front pillar 14, and the front side of the front pillar 14 consequently being pushed upward

in the vehicle vertical direction. As a result, the deformation améunt of the front pillar 14
| is able to be reduced, so deformation of the cabin of the vehicle 10 is able to be suppressed.

[0034] Also, with the vehicle front structure 30 of this example embodiment, the
high strength portion 38 of the apron upper member 16 has a shape in which the sectional:
area becomes Wider from the vehicle front side toward the vehicle rear side, and the
strength increases toward the vehicle rear side. As a result, the high strength portion 38
retains sufficient strength, so the portion of the front portion side 36 is abl¢ to be made to
more reliably deform (i.e., bend in an upward protruding shape) downward in the vehicle
vertical direction with‘respect to the high strength portion 38 of the apron upper member
16 when the véhicle 10 is involved in a frontal collision. |

[0035] Next, a second example embodiment of the vehicle front structure
according to the invention will be described with reference to FIG. 5. Component parts
similar to those in the first example emBodiment described above will be denoted by like
re‘ference characters, énd’des‘cript.ions of those parts will be omitted.

[0036] As shown in FIG. 5, with a vehicle front structure 60, a high strength
portion 66 is provided on a rear poﬁion side in the vehicle front-rearward direction of an
apron upper member 62 that forms a closed cross-section. This high strength portion 66
provides a strength difference by increasing the strength of the rear portion side so that it is
greater than the strength of a front portion side 64 in the vehicle front-rearward direction.
The high strength portion 66 is formed by a member that is separate from the front portion
side 64 of the apron upper member 62. More specifically, the front portion side 64 of the

apron upper member (apron upper member inner) 62 includes an upper wall portion 34A, a
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vertical wall portion 34B, and a lower side wall portion 34C, as described above. The
high strength portion 66 includes an upper wall portion 66A that is arranged in
substantially the vehiéle .width direction and substantially the vehicle front-rearward
direction, a vertical wall portion 66B that extends toward the vehicle lower side from a
vehicle width direction inside end portion of the upper wall portion 66A, and a lower side
wall portion 66C that is bent downward at an oblique angle toward the vehicle width
direction outside from a lower end portion of the vertical wall portion 66B.

- [0037] A step portion 66D that is bent toward the vehicle lower side from the
front portion side 64 of the apron upper member 62 is formed on a front end portion of the
Qertical wall pdrtion 66B. Further, the high strength portion 66 has a flange portion 66E
that is bent toward the vehicle front side or the vehicle lower side, formed on an edge
‘portion of the step portion 66D and the lower side wall portion 66C. '

[0038] Although not shown, a rear end portion of the front portion side 64 of the
apron upper member 62 is arranged overlapping with a front end portion of the high
strength portion 66. Also, front end portions of the upper wall portion 66A and the
vertical wall portion 66B of the high stfer_lgth portion 66 are joined by welding' or-the like
to rear end portions of the upper wall portion 34A and the vertical wall portion 34B of the
front portion side 64 of the apron upper member 62, and the ﬂange’portion 66E of the high
strength portion 66 is jbined by Welding or the like to the vertical wall portion 17 of the
apron upper member 62.

[0039] Also, although not shown, in this example embodiment, an apron upper
member outer is formed with the front portion side 64 and a rear portion side divided, but
the embodiment is not limited to this. That is, the front portion side 64 and the rear
portion side may also be integrally formed.

[0040] With this kind of vehicle front structure 60, when a load from the vehicle
front side is applied to the apron upper member 62 when the vehicle 10 is involved in a
frontal éollision, the portion of the front portion side 64 will deform (i.e., bend in an
upward protruding shape) downward in the vehicle vertical direction with respect to the

high strength portion 66 of the apron upper member 62. As a resuit, an upward load is |
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transmitted to the front portion side 64 of the apron upper member 62, so a moment that
compresses the upper surface, or a load that pushés the high .strength‘ portion 66 upward in
the vehicle vertical direction, is generated in the high strength porﬁbn 66 on the rear
portion side of the apron upper member 62. Consequently, the front side of the front
pillar 14 is pushed upward in the vehicle vertical direction, so some of the moment (i.e.,
the downward compression moment) generated in the front pillar 14 is able to be
suppressed. |

[0041] Also, with the vehicle front structure 60, having the high strength portion
66 formed by a separate member from the front portion side 64 of the apron upper member
62 makes it easier to set the shape of the high strength portion 66, and a moment that ‘
compresses the upper surface, of a load that pushes the high strength portion 66 upward in
the vehicle vertical direction, is able to be generated as planned in the high strength portion
66 of the apron upper member 62.

[0042] Next, a third example embodiment of the vehicle front structure according
to the invention will be described with reference to the FIGS. 6A and 6B, and FIG. 7.
Coxhponent parts that are similar to those in the first and second example embodiments
described above will be denoted by like reference characters, and descriptions of those
parts will be omitted.

[0043] As shown in FIG. 6A, in a vehicle front structure 70, an apron upper
member (a closed sectional portion) 72 has substaritially the same sectional area in
substantially the vehicle front-rearward directi‘on in a vehicle side view. A high strength
portion 76 is provided on a rear portion side bf the apron upper member 72 in fhe vehicle
front-rearward direction. This high strength ‘portion 76 provides a strength difference by
increasing the strength of the rear portion side so that it is greater than the strength of a
front portion side 74 in the vehicle front-rearward direction.

[0044] FIG. 6B is a sectional view of the apron upper member 72 taken along line

6B-6BinF I’G.'6A.v As shown in FIG. 6B, a plate thickness of the high strength portion
76 of the apron upper member 72 is thicker than the plate thickness of the front portion

side 74 of the apron upper member 72. The high strength portion 76 is set to almost the
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entire portion that is a closed section on the rear portion side of the apron upper member 72
in a vehicle side view (see FIG. 6A). With the apron upper member 72 of this example |
embodiment, the thick high strength portion 76 is integrated with the thin front portion side
74 by different thickness joining at a joining portion 76A.

[0045] Here, different thickness joining refers to so-called tailored blank welding,
in which a plurality of metal sheets (blanks) of different thicknesses (or materials) are
welded together by laser welding or the like to form a single sheet. For example, By
using different thickness joining on a press forming member of a vehicle body, the plate
thickness is able to be increased only at the portions where strength is required, so the
‘property of a single sheet of material is able to be changed at some parts.

[0046] With this kind of vehicle front structure 70, the high strength portion 76
that provides a strength difference by increasing the strength of the rear portion side in the
vehicle front-rearward direction so that it is greater than the strength of the front portion
side 74 is provided on the upper portion side of the apron upper member 72. Therefore,
as shown in FIG. 7, when a load from the vehicle front side is applied to the apron upper
member 72 when the vehicle 10 is involved in a frontal colliéion, the portion of the front
portion side 74 deforms (i.c., ‘bends in an upward protruding shape) downward in the
vehicle vertical direction with respect to the high strength portion 76 of thé apron upper
member 72. At this time, the apron upper member 72 is in a relatively high position in
the vertical direction of the vehicle 10, and the front end ‘portion of the apfon upper
member 72 is inclined farther downward in the vehicle vertical direction than the rear end
portion of the apron upper member 72 is, so the portion of the front portion side 74 is more
easily able to bend downward in the vehicle vertical direction with respect fo the high
strength portion 76 of the apron upper member 72.

[0047] As a result, as indicated by arrow 52, an upward load is transmitted to the
front portion side 74 of the apron upper member 72, so a moment that compresses the
upper surface of the high strength portion 76, indicated by arrow 54, or a load that pushes
the high strength portion 76 upward in the vehicle vertical direction, as indicated by arrow

56, is generated in the high strength portion 76 on the rear portion side of the apron upper
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member 72. Some of the moment generated il; the front pillar 14 (i.e., the downward
compression moment) is able to be suppressed by the front side of the front pillar 14 being
pushed upward in the vehicle vertical direction as a result of this kind of moment that
compresses the upper surface of the high strength portion 76, as indicated by arrow 54, or
the load that pushes the high strength portion 76 upward in the vehicle vertical direction, és
indicaied by arrow 56. As aresult, the defonnatipn amount of the front pillar 14 is able to
be reduced, so deformation of the cabin of the vehicle 10 is able to be suppressed.

[0048] Also, in this example embodiment, the high strength portion 76 that has a
thicker plate thickness than the plate thickness of the front portion side 74 is joined by
different thickness joining at the joining portion 76A, so the high strength portion 76 is
able to be set without changing the sectional area of the apron upper member 72 in the
vehicle front-rearward direction.

[0049] In this vehicle front structure 70, the apron upper member (a closed
sectional portion) 72 has substantially the same sectional area in the thicle front-rearward
direction in a vehicle side view, but the embodiment is not limited to this. For example,
the high strength portion on the rear portion side of the apron upper member may also be
shaped such that the sectional area becomes wid‘e'r from the vehicle front side toward the
vehicle rear side.  As a result, the strength of the high strength portion increases from the
vehicle front side toward the vehicle rear side, so the portion on the front portion side will
mdre reliably tend to deform (tend to bend) downward in the vehicle vertical direction with
respect to the high strength portion on the rear portion side of the aproh upper member.

[0050]  Also, in the vehicle front structure 70, the high strength portion on the rear
portion side is joined by different thickness joining to the front portion side of the apron
upper mgmber, so the plate thickness of the high strength portion is thiéker’than the plate
thickness of the front portion side, but the embodiment is not limited to this. For example,
when the plate thickness of the entire apron upper member is the same,.a high strength
portion that provides a strength difference by increasing the strength of the rear portion
side so thaf it is greater than the strength of the front portion side may be formed by joining

a reinforcing member to the rear portion side of the apron upper member by welding (for
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example, spot welding) or the like. That is, the plate thickness of the entire rear portion
side of the apron upper member is able to be made thicker than the plate thickness of the
front portion side of the apron upper member by joining the reinforcing member to thé rear
portion side of the apron upper member.

[0051] In the first and second example embodiments, as long as the high strength
portion of the apron upper member is shaped such that the sectional area is larger than the
sectional area of the front portion side of the apron upper member, the size of this sectional
area may be changed. |

[0052] Also, in the first and second example embodiments, the sectional area of
the high strength portion of the apron upper member is larger on the vehicle lower side
than thhe sectional area of the front portion side of the apron upper member, but the
embodiment is not limited to this structure. For example, the sectional area of the high
strength portion of the apron upper member may also be larger in the vehicle width
direction than the sectional area of the front portion side of the apron upper member.

[0053] Also, in the third example embodiment, as long as the plate thickness of
the high strength portion of the aprdﬁ upper member is thicker than the plate thickness of

the front portion side of thé apron upper member, the plate thickness ratio may be changed.
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CLAIMS:

1. A vehicle front structure comprising:

apron upper member that is provided on a Vehicle front side bf a vehicle vertical
direcﬁon intermediate portion of a front pillar, and extends in a vehicle front-rearward
direction; and |

a high strength portion that is provided on a rear portion side of the apron upper
member in the vehicle front-rearward direction, and that provides a strength difference by
increasing a strength of the rear portion side such that the strength of the rear portion side |
is greater than a strengtﬁ of a front portion side of the apron upper member in the vehicle

front-rearward direction.

2. The vehicle front structure according to claim 1, wherein

the high strength portion includes a step portion on a lower portion side of the apron
upper member in a vehicle vertical direction; and |

the high strength portion is bent toward a vehicle lower side éuch that a séctional area

of the rear portion side is larger than a sectional area of the front portion side.

3. The vehicle front structure according to claim 1, wherein
the high strength portion is configured such that a plate thickness of the rear portion
side of the apron upper member is thicker than a plate thickness of the front portion side of

the apron upper member.

4. The vehicle front structure according to claim 2 or 3, wherein
the high strength portion is shaped such that a sectional area becomes wider toward a

vehicle rear side.
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